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ScreeningAbstract Background: Breast cancer is the ﬁrst cancer among females in the Kingdom of Saudi
Arabia, accounting for 27.4% of all newly diagnosed female cancers in 2010. There are several risk
factors affecting the incidence of breast cancer where some factors inﬂuence the risk more than the
others.
Aim: We aimed to identify the different risk factors related to breast cancer among females partic-
ipating in the breast-screening program in Riyadh, KSA.
Methods: Based on data from phase-I of the breast-screening program, a case–control study was
conducted on women living in Riyadh, KSA. A sample of 349 women (58 cases and 290 controls)
was recruited to examine the different breast cancer correlates. Multivariate regression model was
built to investigate the most important risk factors.
Results: The mean age of cases was 48.5 ± 7.1 years. Age at marriage, number of pregnancy, age
at menopause, oral contraceptive pills, breast feeding and family history of breast cancer in ﬁrst-de-
gree relative were identiﬁed as the most important correlates among the studied cohort.
Conclusions: The ﬁndings of the current work suggested that age at marriage, age at menopause
P50 years and 1st degree family history of breast cancer were risk factors for breast cancer, while,
age at menopause <50 years, number of pregnancies and practicing breast feeding were protective
factors against breast cancer. There was no effect of body mass index or physical inactivity. Further; HRT,
78 F.A. Al-Amri et al.studies are needed to explore the hereditary, familial and genetic background risk factors in Saudi
population.
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creativecommons.org/licenses/by-nc-nd/4.0/).Background
Breast cancer (BC) is considered as the most common female
cancer comprising almost one third of all malignancies afﬂict-
ing females. It is ranked as the second cause of death after lung
cancer in women, worldwide [1,2]. The lifetime risk of develop-
ing invasive BC was 12.6% in 2013 in the USA [3]. American
Cancer Society (ACS) estimated that 64,640 cases of carci-
noma in situ of the breast and 234,580 invasive breast cancer
will be diagnosed in the USA in 2013 [4].
According to the last Saudi Cancer Registration report in
April 2014, BC was ranked the ﬁrst among all female cancers,
accounting for 27.4% of all newly diagnosed female cancers
(1473/5378 cases) in 2010 [5]. The age speciﬁc rate (ASR)
was 24.9/100,000 for Saudi female population while in the
USA, it was 118.7/100,000 and in the UK, ASR was 129.4/
100,000. Incidence increased with age, and the probability of
developing BC was one in 69 in the 40s, one in 38 in the 50s,
and one in 27 in the 60s, in the USA [6]. Likewise, in the
KSA, incidence was correlated with age, whereby probability
was one in 2000 in the 40s, one in 1400 in the 50s, and one
in 1100 in the 60s [5].
WHO reported that, early detection was the cornerstone for
BC control and it could improve breast cancer outcome and
survival. Early detection and development of more effective
treatments have led to signiﬁcant declines in BC deaths and
improved the outlook for women living with the disease
[7,8]. The components of breast screening are dependent on
the risk assessment, physical examination and screening mam-
mogram. Therefore, if a woman has an abnormal mammo-
graphic ﬁnding on screening or a concerning ﬁnding on
physical examination, additional breast imaging, ultrasonogra-
phy, or even MRI and biopsy may be needed [6,9].
Several risk factors affecting the incidence of BC were
reported by the national comprehensive cancer network
(NCCN) as part of the clinical practice guideline in oncology,
in addition to, numerous clinical trials and epidemiological
studies carried out both in developed and developing coun-
tries, over the last three decades [9–17].
Risk factors can be classiﬁed into four main groups: ﬁrst,
family history/genetic background, which accounts for
approximately 15% of all BC causes [17]. The second and most
well-known risk factor for BC is hazardous effects of hor-
monal exposures such as early age at menarche, late age at
menopause, fewer number of children or nulliparity, late age
at ﬁrst birth, little or no breastfeeding and long-term use of
hormone replacement therapy (HRT) [11,16]. The third cate-
gory is the high breast density, which has been recognized as
one of the most signiﬁcant markers of BC risk [15]. Last but
not least, history of benign proliferative breast disease [10].
In spite of the fact that having a single risk factor or even
several factors does not mean that the females will get the dis-
ease, many women with BC have no apparent risk factors(other than being a woman and growing old). Even in-patients
with BC who have evident risk factors, it is difﬁcult to trace the
exact mechanism by which those risk factors have contributed
to the disease development. Some factors inﬂuenced risk more
than others and the BC risk can change over time, due to fac-
tors such as aging or lifestyle [9]. Although, there is no deﬁnite
way to prevent the disease, wide range of preventive
approaches have been outlined that might lead to risk reduction
and help to increase the odds of early detection and survival
i.e. periodic self-examination and mammography [12].
Certain socio-demographic factors may modulate the pattern
of BC among Saudi women i.e. they tend to get married early,
according to the traditional conservative values of the society,
with childbearing period extending practically over their entire
reproductive age. Due to the conservative nature of the soci-
ety, many females would have refrained from seeking medical
advice out of shyness until their disease became far advanced.
Often they fear the treatment more than the disease itself [18].
Several models were developed to assess the interactive
effect of multiple risk factors on overall patient risk. The most
widely applicable model for general risk assessment is the Gail
model, which assessed a variety of potential risk factors. A
computerized version of the modiﬁed Gail model is available
on the World Wide Web and has been widely distributed by
the National Cancer Institute (NCI) [19].
The current work aimed to explore the most important BC
correlates among females participating in the breast-screening
program in Riyadh, KSA. These factors included; socioeco-
nomic status (SES), body mass index (BMI), menstrual and
reproductive factors, family history of breast and ovarian
cancer.Subjects and methods
Based on phase I data of the National Breast Cancer Screening
program (NBCS), a case–control study was conducted on
women living in Riyadh, KSA in the period from September
2013 to August 2014. The sample consisted of 348 women
(58 cases and 290 controls). The 58 cases were the total newly
diagnosed BC cases in Riyadh region during our study period
(1 year), whereas phase-I NBCS is still running. The number
screened during our study period was 5639 women. Cases were
female patients diagnosed during screening via mammogram
and their diagnosis was conﬁrmed by clinical and pathological
examination in the King Fahd Medical City Hospital in
Riyadh. For each case, ﬁve age-comparable controls were
selected from the same mobile clinics with normal screening
mammogram.
A pre-coded designed questionnaire was used for data col-
lection by well-trained female interviewers. Prior to interview,
full explanation of the research objective, methods and
expected beneﬁts and hazards was introduced.
Table 1 Socio-demographic characteristics of the study par-
ticipants, cases vs. controls (Sample of women enrolled in
phase-I breast screening program, Riyadh, KSA, 2014).
Control
(No. = 290)
Case
(No. = 58)
p-Value
Age
Mean ± SD 49.2 ± 6.9 48.5 ± 7.1 0.243*
Median and IQR$ 48.5 and 10 48 and 11
Range 30–69 32–64
Marital status
Single 0 (0%) 2 (3.4%)
Married 218 (75.2%) 44 (76.9%) 0.052***
Divorced 34 (11.7%) 4 (6.9%)
Widow 38 (13.1%) 8 (13.8%)
Occupation
Working 70 (24.1%) 18 (31%) 0.270**
House wife 220 (75.9%) 40 (69%)
Education level
Illiteracy 95 (32.8%) 14 (24.1%)
Primary 77 (26.6%) 16 (27.6%)
Secondary 56 (19.3%) 13 (22.4%) 0.362***
Diploma 13 (4.5%) 4 (6.9%)
University 45 (15.5%) 10 (17.2%)
Postgraduate 4 (1.4%) 1 (1.7%)
* T-test analysis was used to compare the difference in means.
** Chi-square test analysis was used to compare the difference in
proportions.
*** Exact test analysis was used to compare the difference in
proportions.
$ IQR= Inter-quartile range.
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atures, books of BC risk factors and questionnaires used in
similar studies carried out in the KSA and other countries. It
was composed of 32 questions distributed over four sections.
The 1st section included ﬁve questions on the following demo-
graphic characteristics: age, educational level, marital status,
residence and occupation in ﬁrst section. The 2nd and 3rd
sections contain 22 questions for menstrual and reproductive
history including; parity, age at ﬁrst pregnancy, age at menar-
che, menopausal status, breast-feeding (history and duration),
oral contraceptive pill (OCP) use (history and duration),
infertility, abortion, history of benign breast lumps, breast
biopsy, screening mammography and HRT. The 4th section
included anthropometric measurements (weight and height
for BMI calculation) and questions on diet.
The collected data were analyzed using the Statistical
Package for Social Sciences (SPSS/PC/VER 21). Means, stan-
dard deviations (SD), and odds ratio (OR) with 95% conﬁ-
dence intervals (CI) were calculated. Test of signiﬁcances:
Chi square test was used to compare the difference in distribu-
tion of frequencies of various risk factors among the two
groups. Student t-test was calculated to test the mean differ-
ences in continuous variables between the two groups;
p 6 0.05 was considered statistically signiﬁcant. Factors signif-
icantly associated with breast cancer risk as well as the border-
line variables in the univariate analysis (p 6 0.7) were entered
into multivariate logistic regression models.
Ethical consideration
The Institutional Review Board (IRB) of King Saud
University (KSU) has ethically approved the study with refer-
ence number E-14-1101. Written informed consents were
obtained from all participants and conﬁdentiality was assured.
Participants have the right to withdraw, without any conse-
quence, at any time prior to or at any point, during or after
the start of the study. Participants were assured that any infor-
mation provided will be used only for research purposes.
Results
Socio-demographic characteristics of the participants are sum-
marized in Table 1.
The age of the study cohort ranged between 30 and 71 years
(mean age of cases was 48.5 ± 7.1 years and that of controls
49.1 ± 6.9 years). In both cases and controls, around 75%
were currently married. About one-third of cases were working
while 24% in the control group were working (Table 1).
Table 2 shows the results of the Univariate logistic regres-
sion analysis of BC risk factors. BC signiﬁcant correlates
included; age at marriage, number of pregnancies, age at
menopause, oral contraceptive pill use, family history of BC
in ﬁrst-degree relative and history of exposure to radiation.
However, age at menarche, physical activity, BMI were not
associated with BC in the current sample.
The resulting ﬁnal logistic regression model was composed
of ﬁve explanatory factors for BC risk factors; age at marriage,
menopausal age, number of pregnancies, breast feeding and
family history (Table 3).
When all other independent variables are kept constant, the
ﬁndings revealed that there was 13% increase in the risk of BCwith each year increase in the age at marriage (OR = 1.13 and
95% CI 1.04–1.24). Additionally, each pregnancy was associ-
ated with 8% BC risk reduction (OR= 0.92 and 95% CI
0.87–0.98). Both results showed signiﬁcant test (p< 0.01 and
<0.05, respectively).
Moreover, menopausal women below the age of 50 had
38% BC risk reduction (OR= 0.62 and 95% CI 0.40–0.94)
with a signiﬁcant test result (p< 0.01) compared with pre-
menopausal ones while those aged 50 or more had 40%
increase in the risk (OR= 1.43 and 95% CI 1.08–3.15) with
a signiﬁcant test (p< 0.05).
Furthermore, women who practice breast-feeding were
70% less likely to have BC (OR= 0.3 and 95% CI
0.13–0.69) with a signiﬁcant test result (p< 0.01). For the
family history, patients with positive BC family history were
3.2 times more likely to get the disease (OR = 3.2 and 95%
CI 1.52–6.75) compared to those with negative BC family
history, with a signiﬁcant test result (p< 0.01).
Discussion
BC continues to be a major cause of morbidity and mortality
throughout the world. In countries with high incidence, such as
the United States, it received great attention in both scientiﬁc
and public media [12]. Even in countries where its incidence is
lower, such as Japan, the disease remains a cause for concern
and attention but still its etiology remained uncertain [20].
Saudi National Cancer Registry reported increasing propor-
tions of BC among women of different ages from 10.2%
Table 2 Association between BC and the most important risk factors among the studied sample: univariate analysis.
Control (n= 290) Case (n= 58) p-Value OR$ 95% CI$
No. of pregnancy (mean ± SD) 7.9 ± 3.6 6.6 ± 3.4 0.012* 1.15 1.02–2.54
Age at marriage (mean ± SD) 18.4 ± 4.1 19.9 ± 5.2 0.043* 0.94 0.85–0.98
Age at menarche (>13 years) 109 (86.5%) 17 (13.5%) 0.231** 1.45 0.79–2.68
Age at menopause
Pre-menopausal 180 (62.1%) 26 (44.8%) 1
<50 years 19 (6.5%) 6 (10.4%) 0.027** 0.58 0.24–0.96
P50 years 91 (31.4%) 26 (44.8%) 1.65 1.23–3.82
Breast feeding 273 (94.1%) 45 (77.6%)x 0.0004** 3.26 1.29–5.69
Duration of breast feeding (>2 years)x 231 (79.7%) 31 (53.5%) 0.073** 1.68 0.98–4.53
Previous history of contraception 214 (73.8%) 36 (62.1%) 0.042** 3.64 1.52–8.75
Duration of contraception (>2 years)xx 116 (40.0%) 21 (36.2%) 0.213** 1.51 0.79–2.88
Family history of BC 24 (8.3%) 13 (22.4%) 0.004** 0.68 0.31–0.82
History of radiation 14 (4.8%) 7 (12.1%) 0.016** 1.29 1.11–7.28
Weight (kg) 82.1 ± 18.0 80.6 ± 16.1 0.530* 0.99 0.98–1.01
BMI (>30) 207 (71.4%) 41 (70.7%) 0.916** 1.04 0.56–1.92
– Signiﬁcance level is considered when p 6 0.05.
* t-test analysis was used to compare the difference in means.
** Chi-square test analysis was used to compare the difference in proportions.
$ OR= un-adjusted odds ratio CI for OR= conﬁdence interval.
x Total no. = 56 in cases group. Total duration of all breast feedings period for all children.
xx Total no. = 56 in cases group. Total duration of all contraception periods.
Table 3 Independent risk factors for BC among the studied
patients: multivariate logistic regression analysis.
AOR* 95% CI** p-Value***
Age at marriage 1.13 1.04–1.24 0.013
No. of pregnancy 0.92 0.87–0.98 0.041
Age at menopause
Pre-menopausal 1
<50 years 0.62 0.40–0.94 0.005
P50 years 1.43 1.08–3.15 0.036
Breast feeding 0.30 0.13–0.69 0.004
Family history of BC 3.20 1.52–6.75 0.002
Family history
(1st degree relative)
3.31 1.51–7.28 0.006
* AOR= adjusted odds ratio.
** CI for AOR= conﬁdence interval.
*** Signiﬁcance level is considered when p 6 0.05.
80 F.A. Al-Amri et al.(2000), 24.3% (2005) to 27.4% (2010) [5,21]. In a recent study
by Ibrahim et al. it was estimated that the future burden of BC
in Saudi Arabia is expected to reach approximately 350%
increase by the year 2025 [22]. Several risk factors have been
identiﬁed to contribute to the pattern of BC [23]. The main
goal of the national BC screening program was to detect can-
cer cases at early stage or even before the start of symptoms.
The patient’s survival and line of treatment depended heavily
on early diagnosis [24]. So, adequate primary prevention and
early detection remains the ﬁrst priority for the national health
promotion programs, worldwide [25].
The current work was carried out to clarify the different
risk factors related to breast cancer among a sample of 348
females who were enrolled in phase I NBCS in Riyadh,
KSA, in the period from September 2013 to August 2014.
This study showed that, the mean age of cases with breastcancer in this study was 48.5 ± 7.05 years which is consistent
with the ﬁndings of previous studies in Riyadh and Eastern
Province reported that most of the patients were below
50 years of age [26–28]. Saadat [25] and Najjar and Easson
[29] reported that the occurrence of BC in the Arab countries
was almost 10-year younger than in the USA and the
European countries. The median age at presentation was
48–52 years and 50% of cases were below the age of 50. But
Vogel et al. [30] suggested that, the risk of breast cancer
increases among women older than 50 years of age especially
those with benign breast disease, in particular patients with
atypical ductal or lobular hyperplasia.
The present study did not show any signiﬁcant relationship
between physical activity for both pre and postmenopausal
women and BC. This was consistent with Friedenreich [31]
who reported that there was no association between physical
activity and BC in premenopausal women, but in post-
menopausal women, physical activity throughout the lifetime
reduced the risk of BC [31]. The latter inconsistence ﬁnding
could be explained by the fact that Saudi women had a seden-
tary life style because of the restricted feminine roles and tra-
dition in the KSA.
Moreover, it was found that breast-feeding played a protec-
tive role against BC, which was in agreement with the ﬁnding
of al-Idrissi [32]. Similarly, Kuru et al. [33] reported that
Turkish women who practice breastfeeding had decreased risk
of BC. Likewise, the majority of studies on the relationship
between BC and breast feeding concluded that those with a
history of breastfeeding had a lower BC risk and that the
longer the duration of lactation, the lower the risk of BC
[13,34,35]. The association between the BC risk and the period
of prolonged lactation could be explained in part by the reduc-
tion of the total number of ovulatory menstrual cycles and
consequently the cumulative ovarian hormone exposure [36].
One of the major BC risk factors is the family history of the
disease. A meta-analysis of 52 epidemiological studies showed
that 12% of women with breast cancer had one affected family
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Similarly, in the current study, women with positive BC family
history were three times more likely to get the disease. This was
in concordance with previous studies which reported that
women with one, two, three or more ﬁrst-degree affected rela-
tives have an increased breast cancer risk when compared with
women who do not have an affected relative (risk ratios 1.8,
2.9 and 3.9, respectively) [37–39].
Obesity plays a major role in the development and spread
of BC, many studies have examined the association between
BMI and BC incidence [13,14]. Large studies conducted both
in the US and Europe had demonstrated that obesity and
weight gain increased the BC risk among postmenopausal
women. Risk is particularly evident among obese women
who do not use HRT, with risk ratios up to two. For each
5 kg of weight gain since the lowest adult weight, breast cancer
risk increased by 8% [40–43]. Among the Arab population,
breast cancer risk was signiﬁcantly higher among females
who were over-weight or obese both pre- and post-menopausal
(OR = 2.73 and OR= 2.22 respectively; p< 0.001) [38].
Surprisingly, the association between BMI and BC risk in
the present study was not signiﬁcant and this may be due to
that BMI variability was not evident in our cohort because
the majority of people in the Gulf countries are physically inac-
tive and spend their leisure time in sedentary activities [44].
Lifetime exposure to endogenous sex hormones is deter-
mined by several indicators including; age at menarche, age
at ﬁrst full-term pregnancy, number of pregnancies and age
at menopause, which have been studied all in relation to the
risk of BC [45]. For the age at menopause, the current research
revealed that menopausal women above the age of 50 were 1.4
times at higher risk of BC compared with premenopausal ones.
This could be explained by the fact that BC risk is related to
the extent of mitotic activity in the breast which is driven by
estrogen and progesterone exposure during the luteal phase
of the menstrual cycle. This in turn determines the probability
of tumorigenic somatic events; early menarche increases these
mitotically active periods in the breast and consequently
increases the risk of BC [13].
The current study found that the more the number of preg-
nancies, the lower the risk of BC. This was conformed to a
study conducted by Beiler [46], where women who have had
no children or who had their ﬁrst child after the age of 30
had a higher BC risk. Having many pregnancies and becoming
pregnant at young age reduced the BC risk. This could be jus-
tiﬁed by that pregnancy might reduce a woman’s total number
of life time menstrual cycles, which may be the reason for this
effect.Conclusion
The ﬁndings of the current work suggested that the following
correlates were independently associated with the risk of BC;
age at marriage, menopausal age, number of pregnancies,
breast feeding and family history. However, there was no asso-
ciation between BMI and physical inactivity and BC risk.
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